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KLINDUKH, Aleksandr Nikhaylovich; Ivalov, v,, red,; IELENKOVA, Ye,,

(Calculating the assembly-1ine building of sta o
ndard spertmeat

houses] Raschet potochnogo stroitel'stve seriinykh il?ilykh

domov, Xiev, Oos,izd-vo 11t-ry po stroit, 1 arkhit, USSR,

1959, 206 P -

(4partment houses) (Assendly-1ine methods)
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KLIXDUKA, A, M., kand,tskhn.nauk

e By S

: Draving up estimates for unfinished building in constructing
apartzent houses using uuuhly-una sethods. Trudy MIXI

no.14:283-294 159,

(KIRA 1311)

1. Nauchno-{ssledovatel’skly institut orguniut-u. sokhanizateil
1 ekononiki stroitel'stva Ahdallu stroitel'stva 1 nrkhuottury

USSR,

(Buu‘ding-lotiutu) (Assembly~line methods)

APPROVED FOR RELEASE: 09/18/2001

CIA-RDP86-00513R000723130007-8"

N ]




"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130007-8

I O e ey o B e o L T B A DI ST BB

-

SLIPCHENKO, P.5., glav. red.; KUCHERENKO, K.R., red.; PILONENKO,
K.I., red.; LESNAYA, A.A., red.; ABYZ0V, A.C., red,; ,
BUWIKOV, "080’ M.} m‘ﬁw, YU.A., r“.‘ GHDKIY, V.I., - ’ E
“d.’ GOLOSOV, v.‘c’ r‘do' Im“m, V.G., r“.; mn’ 1)!
NaSop red,} KAIPOV, E.A., red.} m‘_p AM.. ™d, . .
' KUSKNARKV, No’.o’ l‘.d.; LU!K, Aolo;’ k&!ﬂ. “km. Muk'
“do‘ MKO, Lo*o’ "dai RYBAL'SKIY, V.I., Nda; SITNIK,
I.Po’ l“d.) mmxo’ no“.’ Mo, num’ A.Lo'.km.
tekhn, nauk, red.; KHILOBOCHENXO, K.S., red.; VOROKKOVA,
LV, red.j KIYANICHENKO, N.S., red,

(Construction industrys technology and mechanization of the
construction industry; the economics and organisation of
conatruction] Stroitel'noe proisvodstivos tekinologiia i me-
khanisatsiia stroitel'nogo proizvodstva; ekoromika i orga-
nizatsiia stroitel'stva, Kiev, Budivel'nyk, 1965, 180 p.
: : : ~ (MIRA 1814

1. Nauchno-1ssledovatel!skiy institut stroitel’nogo prois-
vodstva, 2, Nauchno-issledovatel!skiy institut stroitel'-
nogo- proisvodstva (for Luyk, Filakhtov),
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KLPIAH, Isaak Iﬂllkmotl} NIKO. ‘o‘o
retsensent; N0SIX, Ye.I,

otv, red,; GOLUBTATNIXOVL, 0,8.,

tekhn, red,

retsen

ront; KLINDUKHOY, 4.4,
}WWSH!,’O. n" ST
red, 12d~va; Mm' LoIo’ : *’

(Use of mev equipmeat and techni

‘ ques in coal mining; besic
stages of techmological progress in the Donets Bll& mines)
Vnedrenie novoi tekhniki v ugol'noi promyshlennosti; osnov-
nye etapy tekimicheskogo progresss ma shakhtakh Dombessa,
Moskva, Oos. mauchno=tekim,{sd-vo 1it-ry po gornomu delu,

1%1' 93 Pe

(MIRA 1532)

~ (Donets Basin--Cosl mines and mining)
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VASIL'YEV, V.P.j VASIL'YEVA, V.N.; KLINDUKHOVA, N,A.; PARFENOVA, A.N,

Equilibria in aqupous solutions of ealcium, strontium, and bari
altrates, Inv,vys.ucheb,sav.jkhim. 1 khin,tekh, 6 h0:2039-301

| | (MIRA 1619)
1, Ivanovakiy khimiko-tekhnologicheskly institut, kafedra

analiticheskoy 1 fisicheskoy khimii,
(Alkaline earth mitrates) (Complex compounds )

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130007-8"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86 00513R000723130007 8

IR R T 0 e s o B A R A A RO S s Lt Do A e s S 25
—

||

FILL LS, lvan, dipls inz. {Ljubljana}; Ki,,‘.i.‘ifg_,_é.‘sojz, 2iple irze {LJubljana}

Coroena mnbl'iz«w tubs, dektr veat ji n0e 3/ 387 1=70 lirHy  'Hd,,

1, lakra Zlactronic Zquiprent ilent, incandascent Lamy Branch,
Ljubl jana, Xotpikova 16,
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KLINE, Qordon M.

Ressarch work on polymers ltiﬁh‘ Hational Bureau of Standards,
Polimery twors vielk 7 no.12s5444~452 D '62,

1, Polymers Division, National Buresu of Standards, Washingtos, D.C.
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KLINEC, Ao

. CEOCRAPHY & OEOLOGY

Periodicalss GROLCOICKE PRACE; ZEPRAVY No. 12, 1958

KLINEC, A, GOeologic notes on the crystalline rocks in the Ziar
Mountain Range. p. 86,

¥onthly List of East European Accessions (mi) 1C, Vol. 8, Ne. S |
ot 0 poun 7@ " May 1959, Unclasse
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XLINEC, A.
OECGRAPHY & GEOLOOY

Periodicals: OROLOOICKE PRACE; ZPRAVIL No, 12, 1958

KLINEC, A, Crystallins rocks in the northeastarn part of the Lower
Hagura l(ounuins p.93.

Monthly List ot East Surepun Accessions (EEAI) 1C, Vol, 8, No, 5,
m 1.059, Unclass.
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. \ " 8/194/62/000/006/009/232
, | D222/D309 ,

AUTHOR: Kliner, Josef

._/’/-—_\. :
TITLE: - “The Aritma 520 calculating rachine

PERIODICALs 'Referntivngy churnal. Avtomatika i radioelektronika,
" no. 6,.4962, abstract 6-1-84 v (Inform. sluzba pracovs
niky SPS Aritma, no. 24-25, 478-482) . )

TPEXT: The Aritma 520 is a decimal, relay, digital computer, using =
the code 8, 4, 2, 1. The machine has 15 decimal digits and ensures
the sutonatic carry-over for numbers exceeding 9 into the next
digit. Addition is done pairwise, i.e. to the first term is added A
the second, to their sum - the third, and so on. Subtraction is
done by adding to the minuend the ten's complement of the subtra-
. hend. Multiplication is done by multiplying automatically the mul=-
tiplicand by ecach digit of the multiplier with a subsequent addi-
 tion of the results, and making use of the principle of short-cut
multiplication by representing the digits of the multiplier K, ex~
ceeding 4, in the form 10-N. Division is done by multiplying the
divider by 3, 3, 2 and 1 with a subsequent subtraction or addition

& T T R T e

R T L"k:‘% =
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. . 8/194/62/000/006/009/232
The Aritma 520 calculating machine D222/D309 . e

with the remainder. Examples of thé'arithmetical operationg are
given. 1 figure.lebatrnotor'b notes Complete translation. :
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} , , : 8/194 62,/000/005/003/157
. 4,710 | p222/D309

AUTHORSt Hylebrant, Xarel and Kliner, Josef
e

36726 S

TITLE: New programming plates for the Aritma 520
PERIODICALs Referativnyy ghurnal. Avtomatika 1 radioelektronika,
: no. 5, 1962, abvstract 5-1-57k (Inform. slufba pracov-
Miky 8PS Aritma, 1961, no. 26, 498-508)

TEXT; New plates are desoribed for the mogramming of the division ;{ 

(tAtB)1t0ata sgocd of 4000 operations/hour (plate no. 18),

for the checking of ¢
cuted at the same speed (plate no. 39), for the multiplication N
+ A.(+ B t 0) at a speed of 8000 operations/hour iplate no. 40), and
for checking of this operation at the same speed (plate no. 41)s A1l -
operations can be executed on 9-digit decimal numbers, Time-diagrams
of the operation of the calculator are given, together with a draw-
_ ing of the plates, and an example of a composite division is ‘follow~ ' -
, edvthrough, indicating the 8 quential operation of individual ele- ' -
,::nt and units., 8 figures. Abstractor's notes Complete transla- :
onjs i : : “
Card 1/1 . ...

is operation obtained by a multiplication exe~ '
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Dapendenca of the svaperation from bare eartn surface on pataorolegical

faotors and soll moisture, Vodni hoop 14 no,8ii83-288 '6i.

1, Research Institate of wWalar Regourses Managorent, Frague,
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KLING, 7.0,
Gladiolus

01:4101\\0 is & saponin-bearing plant. Biul. Glav. bot. sada Xo. 10, 1951

Monthly List of Russian Accessjons, Iidrary of Congress, December 1952. UNCLASSIPIXD
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KLING, Ye G, -~ KRASNOVA, N.8.
USSR (600)
(fladiolus

Pre-sowing treataent of bude on ;hdiolm buds, Blul, Glav, bot, sada no.l}
1952

Monthly 1ist of Russian Accessions, library of Cohgress, March 1953, Unclassified
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1w, Jouden
| Prysiology of pmm tn alkali soils, Biul,0lav,bot. ssda no.lgz :
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1, Olavnyy botanicheskiy ssd Akadenii nauk SSSR,
’ (Plants, Mfect of salts on)
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iR e 1010gy of gladioli in the yellows disease. 1246
sada 1n0,30172-77 '58. | (Xm $ )

.Olavayy botanicheskiy sad Akadesii nauk SSSR,
1om (0ladiolus-~Diseases and pests)
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W1t digease of 1ilacs; preliainary report. Blul, Qlav,
bot, sada no.42:84-90 '61. (MIRA 17:3)

1, Olamyy totanicheskiy esd AN 8SSR,
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(AT NR xr403i352 SOURCE CODE: ‘w/zsos/65/’oz6/01e/o10370/10u’
el
AUTHOR: Pickenhain, L.} Klingberg, F. . g//

ORG: Department of Clinical Neurophysiology, Neuropsychistric Clinic, Karl Marx
University, leipsig '

TITLE: Changes in EEG, cortical evoked potentials and startle reactions in rats
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ABSTRACT 3 : Tha experimantal method used and the results ob-
tained are described briefly. It As concluded that  in all situations i
which have the character of novelty (essential changes of the situation .
or motor acts that have not yet becoms automatized), the evoked potentials,
especially their positive components, and the startle reactions are de- - :
creased, When the situation has lost its novelty and the acting stimulus
‘has gained a signal - meaning (i.e. in the initial phase .of the cone
ditioned mflex), or the signal neantn{‘hu already changed (1.6, !
during the extinotion), the evoked potentials and the startle reaction . .
increase. (01'180 art. in Eﬂg.] [JH‘S]
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PICKRNHAIN, L.y KLINGBERO, ¥,

Changes in ECO, cortiosl evoked potentials and startle reactions
in rats during the elaboration of & oanditioned avoidsnce reflex,
Kota physiol, acad, soi, Hmg, 26 no,11103=104 165 :

b W Dopamm'é of Clinfcal icurophniolod Neuro-Psychiatrie
Clinio, Karl Warx University, Totmmter aope o 7"
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«_ FLINGBERG, F,; PICKENHAIN, L, ‘

On the role of the hippocampus in the elaboration of conditioned
escape reflexes in the rat, Asta physiol. acad. sei, Bmg. 27
n0.43359=314 165, Co ’ :

1. Abteilung fuer Klinische Neurophysiologie, Neurologische '
Peychiatrische Klinik der Xarl-Marx—Universitaet, Leipsig, DDR,
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KLINGRERQ, Fritk, 0f the Clinic for Neuralogy and Psychimtry at Karl
‘Marx University (Neurologisch.Psychiatrische Klinik, Karl.Marx Uni-
versitat) in Leipzig, Cermany, and GRASTYAN, Endre, of the Institute
‘for Blology st the Medical University (Crvostudamanyi Egyetem Elettant

EAC

:Intezets) in Pecs. . .

;tion to the Conditicnal Startls Reactica"
;:ﬁuuﬁst; Acta Prysiologics Acadeaiss Bcie
'!042’ 1963, PP -

“Changes of Optic-Evoked Potentials Diring Coaditicaing and Their Rela-

Abstract: (English article; authors' English summary) 8inilarly to
sound stimuli, startle reactions are elicited by conditional light stie
muli in an early phase of development of the conditional adversive
reflex. At ths time of appearance of the startle reactions, general
motor inhibition, & decreasod cortical electrical tone, and an increase
of the late-surface negative vaves of the evoked potential can be ob-
served. It 1s suggested that a comacn mecbanisz is reprasentsd by this
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PICKENHAIN, Lothar, and KLINGBERG, &“zt Department of Clinical

Neurophysiology at Xarl Marx University l-Marx-Universitat, Abteilung
for Kiinische Neurophysiologie) in Leipxig,

“Characterization of Different{al Stqgc- of Growth in the Rat with the Afd -
of Electrophysiological and Behavioral Data" Lol e

Budapest, Acta Physiologica Academise §c£enchrui Hungaricae, Vol 29, e

No'3-4, 8 Jun 1966, pp 253-259.

Abstracts [German article] Systematic electrophysiological med behavioral
studies wore conducted on over 100 unrestrained rats aquipped with {m-
planted epidural and subcortical electrodes vith motorially- predicated
defense and nutritional reflexes. The various growth stages could be re-
lated to data on .electrocardiogranm desynchronization degree, amplitude R
of the evoked potentiald, number of photic afterdischarges in the visual j 1
. cortex, presence and frequency of the reflex in the dorsal hippocampus, IR
respiration rate, and number of startle reflexes. Pour principal stages !
were characterized. 13 references, including 2 Hungarian, 3 Cermsn, and o
8 Western. (Manuscript received 3 Aug 1965), .

1/1 S
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ST ' ’ tt nttono 'ﬂlé"datﬁ OUCAlned wvere pm!uutm BINS VULADOU PP GU  Hos - e e e
::::dd:ta:l. 15 references, including 5 Hungarian, 2 Cerman, and 8

Western. (Manuscript received 3 Aug 1965).



KLINGEN, lvan Nikolayevioh; DUNIN, M.S., prof., doktor sel!skokhos.nsuk,

“d.‘ Bonmu. L.s.. “d.’ ml‘lu. z.’.. “m.“d.

[Among the petrisrche of sgriculture of the Nesr snd the Par
Rastern pecples Ngypt, India, Ceylon, China) ' Sredi petriarkhov
sealedeliia narodov Blishnego i Del'nego Vostoks; Rgipet, Indils,
TSeilon, Kitai, Moskvs, Gos.isd-vo sel'khos,lit-ry, 1960, 60) Po
(MIRA 13:11)
(Par Bagt—-dgriculture) (Near Rsst~-Agriculture)
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KLIIGER, Andras, dr.

curth 1on arranged by the Census Group of the Confarence
:?Btrxropoan.;::u:ucm. Stat ssemle 37 n0.31313-323 & '59.
N

-
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ACSADI, Gyorgy, dpj KLINGER, Andras, dr.;

Results of family planning and birth control surveys.
gtat ssemle 41 no,2:1227-258 Mr 163,

1. Kosponti Statisstikai Hivatal osstalyvesetohelyettese
(for Acsadi).

2, Kosponti Statisstikal Hivatal foosztalyvezetohelyettese
(for Klinger). . _
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ELINGER, B.Sh.; TRUSOVA, M.A.

First find of fossil flora in Zhidoliq’ Nedineats of Dshe an
Distriot, ".to” Mo’. pol.iibp.ﬁontr.ht&kh.. n?.2t21-22' ') .
' . : MIRA 15312

(Dsheskasgan Distriot--Paleobotany, Stratigrephic) :
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KLINGER, Bodre, dr

& nethod of preparing abutment tooth by axis deviation, rogorv.
sseale 47 no.71232 July S5k,

1. & Pogassats '!onhbhp:o Itesetbol, (Veseto foorvou !mlo

Janos dr)
(DNNTAL PRORTHNSIS,
abutsent tuth. prep. by axis dovhuon)
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 KLINCER, G.X.
m?ﬂi, HtAQ' jto ad.

Experience of introducing precision founding in the Kinsk Kotorcycle Pactory.
Minsk, Gos. izd-vo B8SR, 1954, 22 p, Bibliotechka novators. (55-30633)

13226.K55
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KL 1GG<R, e

fadio astronosuy. pe 209, TEHRCZET £5 LARSADALGH,. (‘Inraadnlmf os Terzoszgottudomani
Ixscrettsrjszasto Vallalat) Budapeat. Vel. 114, no. %, iy .9:5, Froa Lonin's
logacy; Lenin's gu'dance for workers in cultural propaganda work. p. 257,

‘SC'_*R,CE: ‘East European Accesalions List (% 'iL), Library of Congress
’ Vol 5, | ${e 9 6’) J“ﬂe 19%0 .

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130007-8"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130007-8

SRR
KLINGER, M. . _ '
USSR/Physics - Bemiconductors . FD-615
Card 1/1  : Pub. 146.5/18
Author : ‘Klinger, M. I.
Title H Invoatigition of the energy spectrum of an electron in an fonic
semiconductor in the presence of electric and magnetic fields
Periodical : "Zhur. eksp. i teor. fiz. 26, 159-167, February 1954
‘Abstract - ¢ Investigates the energy spectrum of an electron vhich is interscting
: ’ vith optical oscillations of an ionic semiconductor, under the appli.
cation of mutually perpendicular electric and magnetic fields. It is .
found that the effective mags of the conductor depends on the electric
and magnetic fields ag well as on the temperature. Examines the ques-
tion of the distribution of phonons according to momentum. Thanks
Prof A. 0. Samoylovich and 8. V. Tyablikov.
Institution : Chernovtey State University
Submitted : July 19, 1953
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USSR/Physics - Semiconductors ' _ ¥D-616
card 1/1 : Pub, 146-6/18 | |
Author ¢ Klinger, M. I.

Title : Invnugation of a polarou ameonduotor in the preaence of electric
: and magnetic flelds

Periodical : Zhur, eksp. i teor. fiz. 26, 168-172, February 1954

Abstract : Investigates the self-adjusted ground state of a polaron 10 the
presence of mutually perpendicular electric and magnetic fields.
Exanines the question of the "breaking” of a polaron excited by
the electric field. Thanks Prof. A. O. Samoylovich and Prof. 8. In
Pekar for their assistance and suggestions.

Institutions : Chernovtsy State University -

Submitted ¢ July 18, 1953
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UssR/Electricity - Sor-decnitotirs ' c-3

sbs Jour ¢ Rof Zhur - Fiziks, fo 3, 1957, Fo 7012

puthor ¢ _Klingors M, 1 v ‘
Title 1t Concorning tho Thoory of the Hell Effect in Tonie Seid-
conductors : ' o

crig Fub 1 Zhe oksporir. 1 toor. £iaikd, 1955, 29, o L, b1g-bi8

ibstract ¢ Tho Holl constent in en ionic soriconductor i calculeted by
tho rothod of striionory statos, 1,0., without uaing tho
Kinotic oquotions This ~nkas it rossiblo te toko into eceount
tho qucntizetion of the cerrior onorgy {n tho segnotie fiocld.
Lecount is trken of the intorection botwoon tho olectrons
end the polerizetinn oscillicticns of tho lattico (esse af
wonk end edinbetic courling ere considored), In irpurity
scicenductore (vhon errricre of one rign rrodonincto) Lthe
rosults (in the wotk courling ~othod) turn out to bo tho s&re
as in tho ordinery gchero with the kinotic oquetion (4f omo
forcyoas tho "roteron” corroctions); but 4f tho conductivity
is -:edo wixod, thoro is ¢ rathor substentinl aifferonce fren
tho kinotic theoty. In rerticuler, in o yoleren geniconductor
tho sign of theo Hall constent is dotorained in this cosc by
tho ratio of thoe polarl:cbllitioa of tho olectron snd hole

1 /1 polrrone.
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USSR / Electricity :

Abs Jour ¢ Ref Zhur - Fizika, Ho W, 1957, Mo 9727

A\Ithar H Klingar. HJ 'Y Ch.bln, Y.

orig Pub @ The tekh. fiziki, 1986, 26, No 5, 938-9L0

» uctor pla-
: When electromagnetic waves pass throudufsenil:::dnuon "
Avstract ced in a magnetic tiela (H) ; 1thcapllﬂ°c ‘ﬁdwthe Paradny an-
e of rotation ¥,
z:atﬁ.é?mgthere 1 is the thicknc? of the specimen
md,v {s the Verdet constant. = & T'KC

»

[
R is thé Hall comstant, ¢ is the',elect.ric cond:::vi:z,
E:;eﬂ the index of refraction. This fc;rmhm:a:::m o
unt only the rotation of the plane of po 1o T a ,
;:ee carriers. The rotation of the latiice its ‘

Card s 1/2

SRS, b YR SIaR LT M I i T B A
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USSR / Electricity
Abs Jour : Ref Zhur - Fizlka, No 4, 1957, Ko 0727
Abstract : rently much veaker. An estimate of the value of V shovs

that, for egaplc for n-Ce in_the case of wr;gr concen=-
tration n 1000 em3 V = 2 x 10°2, {.e., at H s 10* gauss and

1 s 10" cm we get & z approximately 1°, {.e., this effect
can be measured, It is proposed to employ the Faraday ef-
fect for the determination of the temperature dependence of
the mobility and to calculate the effective mass of the car-

riers.
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KLineeR, M. , o
‘;sgsmggcr u:g;toé‘ rgrsms N GARD 1/ 2 PA - 1579
AUTHOR X i 1., WOVIKOVA,V.G., AGARKOVA,V.E. -

7ITLE s Theory of the HALL- and NERNST Rffects in s Semiconductor
‘ " with an Admixture Zone. . . . o e
PERIODICAL  Zurn.teohn.fis, 26, feso.10, 2185-2194 (1956)

Tesued: 11/ 1956 - : ,

The present work is a echtinnntion’of that byiA.G.BAIOJLOVIB and M.KLINGER,
Yarn,techn.f1s,25, 12, 2050 (1955) and investigates the HALL effect in s semi-
conduotor with narrow (donorlike) sdmixture sone with univalent adaixture. Hov-
ever, at first the same sffect is investigated for a aetal with narrov conduc-
tivity sone, HALL'S constant R of such a metal 1s derived by means of the
general foraula for any dispersion law of the energy of an eleotron. A simple
cubio atomic lattice is assumed on this oscasion. With n/n, > 1 .and sfo, & 1

R is pojiitvo or,nogttivovroipodtivoiy. HALL'S constant is then dotirninia by
the holes or by the electrons respectively. If n = 1, (.0, 1t 1h07iopo'iui_'

half filled up) R = O.ixcrorn”dpnokp-,tho ausber of electrons in the narrov.
zone and o, the density of the atoms in the lsttice corresponding to the . .

narrow sone. Now the oconstant R of s semioonductor with a narrov adaixsure zone
is computed for the case of swo sones. In the ocase of eleoctronic conduotivity
in both zones it is true, as expeoted, that g(?) < 0. Faturslly, the results

obtained here hold also 1¢ the valence sone and the scceptor admixture sone are
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AUTHOR KLINOER,K.I. > - PA - 2025
' TITLR! On the Theory of Oalvanomsgnetio Phencmens in Seamiconductors.

PERIODICAL: Zhurnal Ekeperimentalinoi i peoret.Pisiki, 1956, VYol 31, Nr 6,
Reoeived: ! / 1951 Reviewed: 3 / 1957

ABSTRAC?! The same author made the attempt in a previous work (Zhurnal
Rksperimentalinoi 1 Peoret.Fisiki, 1955, Vol29, Mr 439) to apply
the computation method of 8.TITEICA (Ann.d.Phys,.22,129 (19553; for
the computation of the 1sotherssl HALL effeot and of the re-
sistance in a transverssl magnetio field. This method makes it
possidle to take the quantisation of the energy spectrum of the
ourrent carriers into account. The present work investigates the
spplication of this method in the ocase of the computation of the
resistance of a semiconductor and of HALL'S oonstant in a strong
transversal magnetio field. Several alleged deficiencies of
PITEICA'S work are pointed oud. The objeot of the i{nvestigation

is a ourrent oarrier which moves in & s0lid dody in the presence
of electric and magnetic fields which are vertical to one another
and enters into interaction with the phonons. The orossed eleotric
and magnetic fields (B L B) ohange the spectrum of the ourrent
oarrier, so that the energy of the ourrent carrier (in consider-
ation of elsotron spin) is determined by the following expression:
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_ PA - 2025
On the Theory of Calvanomagnetio Phenomena in Semjconduotors.

-Pz/é +ho (n+1/2)+nlx + pg B
€as ¢ 3

ne 0;,1,2,i00¢ } m - oﬂé«. o) %, -r’/tu tu - ol/‘« 6)2
Herxe x, denotes . thc center of tho osoillator, (“'B - mn'a

ucuton Pl the effective mass of the corresponding quu-
paruoh. As, when applying the fields, the motion of the ourreat
carrier becomes anisotropio, it is necessary to imtroduce the
tensors d,, (H). (1,ke1,2,3) and q,, (H) of eleotris ~oonduotivity

into the nvnunuon. It :ppun in this oase that v
‘13"’23"°15‘°23 | e N
The_ effeot and the o’liotri rut tuu in a strong tr
orgg; agnetie g 3d in gggggduggg 8. The amperage J in n -
unlinited nrotro)to ndiun un be jo-puhd a nnonl case as
follows: a) By computing ¥_ e« 3 vhere denotes the
BAMILTONIAN of the systes 113 tho case ¢f orossed f{ields,
b) By means of the density matrix § belonging to the ampersge
3. | 089(39 ) 1s determined. In the simples: ono, in whioh

Cara 2/3

- wesw gy o
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AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT:

Kiinger, M. I., Voronyuk, P. I. 57-27-7-33/%0

-

Galvanomagnetic Phenomena in n-Ge or n-31 Monocrystals

in Strong Magnetio Fields (Cal'vanomagnitnyye yavleniya
v monokristalle n-Ge 111 n-84 pri sil'nykh magnitnykh
polyakh).

2hurnal Tekhnicheskoy Pisiki, 1957, Vol. 27, Nr 7;
pp. 1609-1613 (USSR)

The eleotric resistance qy in a transverse magnetic field

H and the Hall-constant B in strong fields H in a mono-
orystal of the type n-Ce or n-Si are inveastigated here.
The conductivity-electron in Ce or Si is a quasi-particle
with an anisotropic mass (m1 - transverse mass, M, -

longitudinal mass), its surfacesof the constant energy

are ellipsoids of revolution of whioh eight are present

in Co and eix in Si. In a magnetic field the energy-
speotrum of these conduotivity-electrons is quantized and
in sufficiently strong H this effect plays an {mportant
part. In the calculation ¢, and R this effect and the
anisotropic character of tge clectron-nass (in the present
paper) are taken into account.
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Galvanomagnetic Phenomena in n-Oe or n-5i Nonocrystals in 57-27-7=33/%0
Strong Magnetic Fields

Card 2/3

It is shown that L and R rapidly increase with inoreasing

%, just as in an isotropic case. 7hat is new in comparison

with an isotropic case is that the quantities H, R and Qg are

highly enisotropic. N - the electron-number density of the
ellipsoid. It is shown that the anisotropy of the quantities
ey and R is the distinoter the higher the anisotropy of the

e P '
2

But as the anisotropy N (H, T) is the detersinent element,
not only Qy and R but also other equilibrated kinetie

" coefficients are exponentially anisotropisc.
" There are 4 references, : 3 of which are Slavic.
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Galvanonwﬁouc Phenomena in n-0e or ﬁ-s; Monocrystals in 57.21.1..53[.0
Strong Hagnetic FPields :

. : Uniinrnity of
titute for Semiconductors AS USSRy State
AssocTaTION: Ic'l‘::movt:y. (Institut poluprovodnikovvm S8SR,
Chornovi tskiy gosudarstvennyy universitet).
SUBMITTED: January 28, 1957

AVAILABLE: Library of Congress -

o 8 crystals-Electricsl properties 2. Cermoniun-Slectrical
! pirz'lf)o:-uu 3, Silicon-Electrical properties

Card 3/3
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KLINOER, M.1. .

' : . Zhur.tekn.fis.
F‘-~""EE:<:::;::::::0 anotalies in fmourity ""°°“‘“°‘°"(Hi3‘ 10:9)

27 n0.0:1915-191% Ag *'57.

nikov Akadeni) neuk SS55R, leningred.
’ 1. Inatitut POI?g::Igndncton) (Lov temverature resoaray’
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Ky eI WGCEL M -
. 57-8-36/36
. ., i-
AUTHOR '%aé;g;;;%%l;he'Lot—Taupersture Anomslies in the lupurity 8ea
T1TLE ' '

. ' (h polu-
i:nduoiz::.ixgizkotemportturngkh anomaliyakh ¥ primeun:kh P
vop ! v
' provodnikakh.lx; "33231321 27,k 8,pp 1919-1922 (u.s.s.n.)
1 Tekhn.Fiz '
PERIODICAL Zhurna

19517
_ v x of same suthor in T,
: r axpw (see 70T with n
ABSTRACT First thezgﬁu;:;ggli°(e))yts deduced. A hole-neaziotz::t:: invi!tt'
vol 21,7 + donor centers per cbem and with Da ‘tnep‘uthor compares
monovtlen<1n being assuned 88 evar. &ft°f“bish experinents of
8'#ed'ndlt¢ gf his work sentioned above with tn: hopchoﬁi that the
;Z:ti:::e L.Horovits (PhJ.'7"} 99342:{12i52h:ir sork does not
b #/7 foun ts
e aepeene 6“7 UL Suiped L 5 PO
::nt;:dzziil ansolved probles, why in P- and n- A

¢
of ‘B
{n the case of 10¥ T (and great ¥ ) with the increase »

) . lues but still renairns
sen to very ?:.11 v8 Ry
l' ooy 'hyst:ed::z:;nidered circumstances are n:n‘;:n;nvzntisated
sozitt':S t:is phenomenon and which sti1ll have 10O !
en
tiactly. (2 8lavic references
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: . Contribution
TITLES Iapurity Zone

sonoy).

PERIODICAL?  Zhurnt e uctor with & fundasental

TRAC a semicond f : 1oe
A58 T Tbupur‘ chct.rl::g mna:‘:xzfiud impurity sone ;ro ‘:x;vmit::od .
;hctﬁ{ conductivity & » the Hall constant R, o wmo ppod

stre
tremotive farce ¢ were investigated. On the

undase impur itTis
alf ntal ity sons S e
h’mnh; ‘T;c-ti;mcgrto'ﬁ:mt of the :-”p:r.:g :;n.uo:h:;gi ?up |
cxdt:(,‘u\m the p-aone in the case ofn :. iatence o uz;)im ;“(%u.
’ | ¢

rature distribution o ALV
i i v o e T 6 o
‘i‘;?l:rdzg’ gﬁfﬁ::i:; concentration in the (e«stmple u' ) 4

*

Fise, 1957, Voke 27, ¥r 1o, ppe 2285-2290 (USSR).
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Contribution to the Theory of Semiconductors with the 7
Excited lapurity Zone.

Fritssche and Lark-Horovits 1s lows nyvlo®es™, n_ s the tae

purity concentration. 1f, however, the anisotropy of the elsetronic
mass m, . and the anisotropy of the dielectric constant Q,n. and

especially the fact that the excited impurity zone leads to similar
results in the paper of F.l-H is upn into consideration, it bea
comes obvious why already at m 1o' in Ge at low T the influence

of the impurity sone is exercised. Thiz is even the case if it is
assused that the impurity atoms form almost in the fundamsntal
lattice & kind of supsrstructure « an impurity lattice, Therefore
the authors are of the opinion that on the strength of the men=
tioned paper by Fritssche one cannot draw the conclusion that an
impurity lattice does not exist and that the impurity atoms are
statistically distributed in the fundamental lattice, . '
There are 3 figures and 2 Slavic references.

ASSOCIATION? Chomvt;y State University (Chernovitskiy gosudarstvennyy unie
versitet), '
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AUTHOR: Kiinger, X, I, 57-12-12/19
. ___,_.--""' ;)
- TITLE: Remarks on the Theory of Transfer Phencwena::

| (x teorii yavlieniy perenoss).
PERIODICAL: Zhurnal Tekhnioheskoy Fisiki, 1957, Yol. 27, Wr 12,
pp. 2780-2783 (UsSR)

ABSTRACTS Reference {s made to the papers by Kudo, Nakadsims and
Tomita (reference 1), who, starting from the equations of
motion of the matrix of the density o, have advanced another
step in comparison to Boltsmann's equation. The general
foraulas for the tensors, which characterise the differential
sleotromotive foros, the Peltier heat and the heat :
conductivity are obtained here in the same wvay as the
general foramula for the tensor of electric conductivity is
obtained in the papers referred to. For this purpose, the
gradients of temperature T (orpe 1 ) and of the chemical

potential A (or -%-!- z f) are introduced into the equstions

of motion of @, applying the method proposed by'sﬂoy'loiioh
and Korenblit (reference 5). This is oonduoted in the case,
Card 1/4 where the system (1.g. the electron- and phonon-field in

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130007-8"
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Remarks on the Theory of Transfer Phenomsna 57-12-12/19

interaoction with each other) is expressed by fields, whioch
interact by means of a repeated gquantisation. On the
ocoasion of the deduction of the formulae for Ayy and By
1t appears, that an effect is automatically taken into
oonsideration, which up to now had never been investigated.
This effeot consists in the following circumstsnces if, for
the sake of siaplicity, an adaixture-semiconductor is
oonsidered. On the assumption, that the oconduction sone
represents an ionization-continuum of the electron of the
adaixture atom, the operator of the eleotron field Y is
obtninot‘)ln this case H nt oonsists of three terms, of
which H int represents tﬁo interaction, Biﬁ the virtual

transitions of electrons from the admixture level into the
sone and vice versa under ithe influence of the interaction
with the phonones, and nin the virtusl transitions between the

admixture levels of the admixture. 1t can be shown, that

nfiz furnishes no contribution towards ¢, but contributes

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130007-8"
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toward Gu s LT and K,“ . _Tho n(fl)“ operator

contributes tawards o, ., (and towards. a t K of
Y LA v Ry
oour..).Th° gﬁg, opor‘&or contributes tokard g:;, and toynrdl

S el a ety o1 9 SRUESS) that ngf‘)t leads to & |
roguction of the eleotric c"ondnouvuy u“, . If the valence~

sone is taken into oonsideration, corresponding contribtutions
towards ¥, Hint and Iy appear. The paper vas digoussed with

Professor A. 0. Samoylovich and L. L. Korenblit, After this
paper had gone to the press already, the author odtained know-
ledge of the paper by Nakano in Progr.theor.phys., 17, 145
1957, 1t 4s pointed, to the oiroumstance, that the author
does not oonsent with Nakano's deduotion of d. Moreover, it
is shown, that the final equation for ¢ obtained by Nakano
can be deduced from the formula for dmy , if the exponential
funotion (eksponenta) in the integral with respect to 4t is
replaced by its asymptotio value for ¢ -~ @at all values of
1. Such an approxisation, however, osn not be considered .

to be justified, bdecause in tho ocase of small t the relstion

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130007-8"
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may be quite different. In this approximation the
contridbution of the virtual processes is not taken into
consideration. There are 6 references, 3 of which are Slavic.

ASSOCIATION: Institute for Semiconductors AN USSR, Leningrad
(Institut poluprovodnikov AN 8SSR Leningrad

SUBMITTED:  April 20, 1957
AVAILABLE: Library of Congress
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AUTBORS: Samoylovich, A. 0., Klinger, M. I., 57-12-13/19
‘1‘.0'101‘. Y. M. ] ‘

TITLE: On the Oorrelation Between the Eleotrons in Narrow
Admixture Zones of Semiconductors (0 korrelyatsii meshdu
’ elektronani v uskikh primesnykh sonskh poluprovodnikov).

PIRIODICAL: Zhurnal Tekhnioheskoy Pisiki, 1957, Vol. 27, Kr 12,
pp. 2784-2785 {UBSR) C

ABSTRACT: In this paper, the influence of tke correlation detween
the eleotrons on the electron distridution in a narrov
admixture sone and on the eleotron distridution according
to quasiemomenta. The investigation 1s started from the assun-
_tion, that only eleotrons situated in one admixture centre
may interact with sach other. From the result odtained,
(equation) it can be seen, that in the case of A* » 0 (no
correlation) the ordinary nt.tlozl formulae by Yersi-Dirao
(vith an exaotitude inoluding A¥<) are obtained. In the
case of AN o, (infinite correlation, implying the
absolute impossidility of finding <wo electrons in one
adnixture atom) a further formula is deduced fros the forser
Card 1/2 one. The formulse deduced here, show, that the correlation

N < Y N
5RO T L HEG S HE T Wl e SO SR S B SRR P S DS AN I T
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On the Correlation Between the Electrons in Narrow Adaixture 57-12-13/19

Zones of Semiconductors

between the eleotrons leads to & considerable scattering

of the eleotrons within the sone and promotes the oocourrence
degeneration. A more exaot investigation of the influence

of the correlation between electrons on the kinetios of
processes in the narrov adaixture sone will be conduoted by

V. M. Nitsovich in another plaoce,

ASSOOIATION: Institute for Semiconductors AN USSR, Leningrad
(Institut poluprovodnikov AN S8SR Lcningrn:’

SUBMI?TED:  March 27, 1957
AVATLADLE:  Library of congx_-ou'

R ‘;‘
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KLINER, N.1.; YORONYUX, .1,
Mg AR : |
siron mamatle hota i, 0T type semicondustors located 1n

strong magnetic fields
fis, 33 mo.lz77-87’J1 'g;.“h - i Meltab), fhr, ?g’ﬂ §3°;3 |
s

1, Chernovitakiy go .
kov Akndents r(c s;:.nltnm universitet { Institut poluprovodal-
Semioondustors--Magnetie pr
propertd
(Eall affeot) T iiee)
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AUTHOR: Klinger, M.I. ' 56-2-10/37
TITLE, ~.0n the Magnetio Susceptidility of Sesfoonduotors with an Admizture

- Zone {n s Strong Magnetic Pie1d.(Magnitnaya vospriimchivostt polup. -
ravodnih’_o ‘primesnoy sonoy v sil'nom magnitnon pole) :

PERIODICAL: znﬁ;sslv:kip.rxg;-; Teoret.Pisikd,1957,Vo1. 33,0r 2(8),pp.379-366 -
vash) reperis. 1 Te v Pp-379-306

ABSTRACT: The paper under oonsiderstion shows, that the smagnetio susceptidbili.
ty in strong sagnetio fulda_i is the most suitadle quantity mor the -
investigation of the sdaixture sones, of the dispersion law and the -
poliuon:ot_tl_;o,_,eoni_lpon‘diu adaizture atoas in the prinocipal lat-
tice. On this pocasion the author liaites himself to the. considera-
tion of the simplest type of seaiconductors. In its energy spectrua :
the conduotion sone and the main adaixturs sone are considered,(in
the case of a ‘hole-semiconductors the valenge. Sone._and the aocoeptor -

-adaixture sone). The admixture 1s here supposed to be univalent,
Ata conoentration 1s denoted by ny. The distance O¢betveen. the ‘dote
tom of the oonduction sone a nd . the ceiling of the adaixziare sone s
here oonsidered to be positive. Because of the narrov.placement of
the admixture sones the de iation of the dependensy of the elestron -
energy £ (k) on the veotor ¥ from the s uare function must de taken
into oonsideration. The author puts £ (%) -A@ol k.8 + cos k{n +
+ 008 k.al, The adaixtupe atoms are supposed to be f: & simpl® prin.
: oipal lattice with the lattice constant & in the msin seaiconductor
Card 1/2 a -':\517}.‘ w o : o
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AUTHOR KLINQER#:M.I., VORONYUK,P.I. 56-7-13/66 _ <
TIT1R ‘111511;;%31318v0 Phenenena in n-Ge Type Seaiocenductors -
-lecated 4n Styeng Magnetio Fields, S : A

(Oultvanemagnitnyye yavieniya pri 8i1'nykh magnitnykh

v ‘polyakh ‘v psluprevednikakh tips n-Ge,- luuiug -
PERIODICAL Zhurnal Eksperia, 1 Teoret. Fisiki 1957, Vol 33, Nr 7
- Pp 77-07-(vesn) . LT U
ABSTRAC?T The. present paper investigates the equilidriua »

: cencentratien of the eleotrens, EALL'S censtant, end
the electrioal resistance in semioenducters of the
type of n-Ge in the presence ¢f a streng magnetio
field. Here the anisetrepy of the mass of the eleotre

in strong magnetisc fields is taken inte soceunt. .
) ourrent intens molqotﬂo.g L
1s assuned to be direotigned aleng the X-axis and the E
vertioal magnetio field H aleng the Z-axis. Mhe auther
hgra'_u.pu}on the cempenents of the eleotrie curremt.
intensity J fer oressed eleotric and magnetic fields
by the methed of steady states. For this ‘purpese the: -

energy speotrum of the elactren with anisetrepio masse
has te be deterained. As & nechaniss fer ‘the soattering
. of eleotrens the interastien ef an eleotren with a S

OARD 1/2  lengwaved lengitudinal sceustio phenmen is investigated. ;
T TRt
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AUTHCRSS Klinger, e Ty Liaknrycheva, Te fie . 57-2—13/32
I, ,
TITLE: On the Theory of Semiconductors Tith an Ixeited Irpurity Zome (K teorid

poluprovodnikov 8 vozbuzhdenncy primesnoy zonvy).

PERIODICAL: Zhurnal Tekhnicheskoy Flaiki, 1758, 7ol. 29, ir 2, pp. 26h-266 (USSR).

ABSTRACTS Thias la a latter to the editor, ile irvestipation is based on the res
aults of reference 1. Only ths crnited impurlty.p-gones are taken into
aceount here, It 1% examined which part they play in the electric conduce
tivity @, in the Hall offect and in the thermo-clectromotive force a.
The law of dispersion in the ground-impurity.la-zore and in the excited
p~zones is the sano as in references 2 and 3, the denignations also all
remain the same as in references 2 and 3, It {5 shewn that in all cases
the following tendoney prevailas on approach of the ground of the p-sones
to the center of the la-zcas the level ga(T) at fdentical T decreases,
In the calculation of @ (T) ard R(T) with the aid of known JUT) the fols
lowing results were obtailned, 1.} With a risc in T, O(T) in the total
interval T decreases just like in the alnanco of tho axcited impurity.
sones, ¥hen these scnes are taken into account the decrease takes place

Card 1/}, slowller? the excited zones which are somewhat wider than the ground

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130007-8"
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Cn the Theory of Semiconductors With an Exsited . :
Impurity Zone. ' : - 57-2-13/ 32 '
zone represent traps fdr the «lectrons, 2,) The conceniration oi“ the
surrentecarriers in the p-zcnes flrst ircreases with an increase in T
and then decreases, 3,) In all cases applies R(T)¢0 and R C 0 aixgo,

Ry < Ce In the case of small 8¢ (case I, II, III) IR(T)! slowly ine
creases with an increass in T, as far as the electrons of the conductie
vity-zone play an important part in the case of sxall 8,. But in the
case of higher 4,¢ (case IV and V) the cowrse with temperature of IR(THI

becomes more complicated: IK(T)! represents a curve with a nunber of mas
xima and minima which 1is apparently to bhe explained by the complicated
interaction of the elestron-concentrations in the ls- and p-2ones, as
well as by the fact that in the case of high 8,¢€ in the conductivity.zoe

ne, even at T * Lico% (a3 shown by the calculation), few elcctrons occur
and the p-gones are offective electron-traps. As far ae 2{7) is concers
ned it dnpends, like in references 2 and 3, on T, mainly as &(T). _

ke
a o
card 2/L g &
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On the Theory of Semiconductors With an Exclted Inparity Zone, 57;2-13/32

Card 3/4

ghe Qun?tity JL(T) was hera graphically determined for the following
D cales :

L b= 0,002 eV,
11, A}ﬁ' = 0,

III. 838 = 0,002 8V, 8,8 * 0,005 a7, 8 = 0,0025 e¥, v = 0,005 eV,
: s - 0,01:‘: ey.

V. &€ * 0,005 oV,
Ve Ali -0,01 8'0
AR = 0,06 av, & « 0,008 ev, ;a €,02 e¥, y = 0,01 ev.
Dy = 68, Dy = Lp + 2y,

The nerat {ve Ale signify that the proond- and the excited hmruy-zone
overlap.

Profesacr A. C. Samoylevich showed intarcst f Lhis work.

There ara Iy flgures, and 3 relarences, 2 of wilch are 3lavie,
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- On the Theory of Zamiconduct, . :
Impurtty o, ) nduc @t‘ﬂ With an kxcited 57-2-13/32

AS3OCIATION: Institwtn of Eaemlcc;ndu.tore AS -
| ntkov AN oox, Leningrad), #59R, Lentngrad (Instivat poluprovods

SUSMITTED Cetoher 5, 1966,

AVAILABLES Library of Congresa, , ’
1. Semiconductors-Excitation 2, Crystals<Impurities

Card L/l
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Some properties of relazation funotions and ki '
Fis, tver, tela 1 no b1674-678 's9, “u‘(’nmfﬁfé;m'

1.Institut poluprovodnikov AN 888R, leningrad.
Mathematical physics)
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Statistiocal theory of the eleotrio conduotivity ef semi ‘
Fis, tver. tols 1 0o, 61861872 Je '5), ve (3u°:z°fi'3§m'

l.Ine¥4tus poluprevednikoy AN S8SR, Leningrad,
, (hdoouﬂmwn) (Blectrio conductivity)
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AUTHOR: Klinger, M. I, S0V/161-1:-8-12/32
TITLE: On the Statistiocal Theory of Kinetic Phenomena. 11

PERIODICAL: = Fisika tverdogo tela, 1959, Vol 1, Hr 8 7P 1225 - 1238 (ussa)

ABSTRACT: = The author determines general expressions for the kinetic coef-

: ficients bdy solving the density matrix of » systea that ig un.
der the action of genoralised forces of the temperature gradi-
ent type. With the aid of these general expressions (vhich are
caloulated in the firet part of the present paper) the author
then deduces goneralised formulas toriho kinetio coefficients
of a weak giron-phonon interaction Next, electronio heat \
oonductivity and thernoelectromotive force of -clioonduotorg‘7
are investigated. The afore-mentioned goneralized forsulas
hold, irrespective of the specific properties of the relaxs.
tion process. In the second part the author calculatos in deo-
tail and step by step n-type conductivity and theraoelectro-
notive force in weak eleotron-phonon scattering, Minally, the
following is summarised: 1) The author presents a new derivs-
tion of the non-equilidriun part pi(t) of épo density matrix
of the system to which the electric field ¥ 14 applied. On the

Card 1/3 bagig of this derivation the author postulates the equation of

CIA-RDP86-00513R000723130007-8"
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On the Statistical Theory of Xinetio Phenomena. I1 907/181-1,-8-12/52

Card 2/}

~ @8 some of their genersl properties. These most general expres-

- mation of the perturbation theory. The results of this paper
~8re compared with those of earlier papers, At the Third Con-

67307

notion of the operator 9'(t), for the action on a systea of
snall atatistioal and mechanic forces which are deterained by
the deviation of the Racroparameters of the system from their
equilidbrium values. By solving these equations one obtaing
after some transformations the most general expressions for
the mean current densities and the kinetic coefficients as well

sions are conaideradly simplified 1f there is no outer cone

stant magnetio figld present. With a weak electron-phonon in-
teraotion formulas are deduced for the n-type heat conductivi-
ty and the thermoelectromotive foroe L in the second approxi-

ference on Semiconductors v, L, Bongh«Bruyevich put a paper by

 isn

Re_Zigeniaud at the disposal of the author, whioch was in print.
The author thanks a, G. Samoylovich for hig permanent interest
in the present paper and for helpful discussions. It was sub.
mitted at the Third Confarence on Semiconduotor Theory held at
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“.oso:xix.:?rn 95 1959. Thers are 412 yoforoncc., 7 of which

ASSOCIATION: Institut poluprovodnikov 4% '
| 888R, Leningr
dustors of the 48 USSR, Lningras) Coiitute of

| SUBMITTED:  Jul 8 (i
| r:'i.f:;)wﬂ (initially), and Noveaber 3y 1956 (after lf/
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linger M. I,

“—L———Ba-l———-_ 'y\
On the Statistical Theory of Eleotrics} Conduotivity of
Semiconductorsp\ I ‘ _

11

Fisiks tverdogo tela, 1959, Voli‘l, Nr 9, ‘pp 1385 - 1392 (DSSR)

The present paper investigates the electrical conduotivity .
of impurity semiconduotors by considering the transitions of
electrons from the conduction band to impurity levels (de-
ionisation) and inversely (1onisation) in. their unelastic
collisions with phonons. It is shown in this connection how

new effeots which do not appear in the equation of motion can

be oconsidered within the density matrix method. The desoription

of the electron field in the seniconductor occurs here in
seoond-quantization representation. The investigation is

applied to the apecial case of an n-type donor semiconductor.

After writing down the general equations the theoretical de-
scription is continued on the assuaption that the concentration :
of the impurity centers be sufficiently small, so that certain -
neglects can be made. Among others, expressions for ¢, and %

o
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On the Statistical Theory of Eleotrical Conductivity 507/181-1-9-12/51
of Semiconductors. I1I

_are derived in second disturbance-theoretical néproiiautton.
with ISA) - a1§#L;ud Isze » ’2£9J1€;2 is the eleotron current
in conduction, I(. the electron current in transitions dand
“Timpurity lovof: E is the eleotric field). Next, the suthor
investigates the influence exerted by the {onization of impurs
ity eleotrons on the electrical conductivity of an fon crystal,
with the electron ga8 being assumed to be not degenerated,
There are 4 references, 3 of which ars Soviet, '

ASSOOIATIO!: Institut poluprovodnikov AN SSSR Leningrad (lgautute of
‘ Semiconductors of the AS USSR, Leningrad)

SUBMITTED:  July 26y 1957 (initially) ana 1959 (after correction) tf’f
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T1TLE: The Theory of the Plesoresistance in Bi,!ot_zj

PERIODICALs  Fiziks tverdogo tels, 1960, Vol. 2, Fo. 6, PP 1353-1356

TEXTt The effect disoovered by ¢, Saith in Ge and 81 consists in the faot
that the electric conductivity of the orystal changes as soon as a certain
kind of homogeneous deformation voltage is applied to it. The theory of
the pdozoreustancc developed in Ref. 2 is here applied to 812103 and it

is investigated what knowledge may be odtained concerning 512105 from

neasurements of the piuoruinmco. Pirst, the general case {s deslt with,
{n which the energy of the conduciion eleotron has ssversl (q) minims with-
out a fixed sonfiguration in the k-space, and that electron transitions
vetween these ninima may be neglected. As shown by an estimation, the asin
effect leading to the ococurrence of the piezoresistance {n this case 18
 concentration. In the deformation of the orystsl, the shifting of the band

Card 1/3

APPROVED F :
OR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130007-8



3130007-8
-00513R00072 ANy B AL P8 b s e
RRELEASE: 09/18/2001  CIA-RDP86-00513R00072313¢
"APPROVED FO T ST S e T e 3

, 81660
The Theory of the Plo:uruuiataﬂco in 812105 _ a/ig}/eo/ooz/os/sq/bso
| B006,/B056

edge differy with dittorout Ninima, o that, :consequcntlr. the degrae of

. the f111ing up of the Tegions of the “®pace near th, vYartous aMning
changes hon-uniforaly, The nout-ocouptod Binisa mukq 8 larger contridbution
toward, elcctrlc_oonduotivity. i, e, tho’dotcr'ed Orystal hag &1 incresseq
oonductivny: ¢ 1 6.11 + J’Jl’ where cﬁ is the condncthlty of the

Undeformeq oryatal, Por the additiong] oondu'ouvity J"Jl ®Xpressions are

derived, Foraula (14) gives these ®Xpressions for the
¢omponentg lons of the Components of the di-lootrxo
constant ckr and the tengor of the Constants of the de Potentig]

D:r (of the ®-~th mininun), Foraula (14) refers to the first ainfaua,
o -3 q

géneral way (11) holds, J'aﬁ '.krzi ojlgiéreki" oJlikr -ﬂ- ,(Bkr‘ "
171 -

The ¢

3130007-8"
-00513R00072

OR RELEASE: 09/18/2001 CIA-RDP86

APPROVED F



- 13R000723130007 8
"APPROVED FOR RELEASE: 09/:].8/2901 , CIA RDP86 005 2000723139007-8

81660

The Theory of the Plezoresistance in 312‘1'03 8/181/60/002/06/50/050

determine D; + The author tin;uy thanks Professor A, G. Samoylovich and
Professor A. R, Regel! for discussions. There are 3 references: 1 Soviet
and 2 American, : :

ASSOCIATION: Institut poluprovodnikovy AN SSSR Leningrad (Institute of
: Semiconductors of the AS USSR, Leningrad)

SUBMITTED: August 4, 1959
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AUTHOR: Klinger, M. I.

TITLE: Application of the Attenuation Theory to the Calculation of
’ . Kinetio Coefficients :

PERIODICAL: Fisika tverdogo tela, 1960, Vol. 2, No. 12, pp. 3092-3105

to caloulate kinetic coefficients in the absence or presence of a magneiti:
field., For the limiting case of weak interaction between carriers and
gcatterers, general and expliecit expressions are obtained for the kinetic
coefficients. In the important special case of elastic, anisotropic
gsoattering which is characterized by the tensor of the relaxation tizn
whose principal axes are arbitrarily directed relative to the principal
axes of the effective mass tensor, concrete formulasg are given for a

"~ large number of effects, suoh as the galvanomagnetic, the thermomagnetio,
and the magneto-optical Faraday effect. Profeassor A. G. Samoylevich and
VY. L. Bonch«Bruyevich are thanked for discussions. There are 7 referendes:
5 Soviet, 2 Britinh. 1 U8, 2 Japanese, and : Duit:h

Card 1/2

TEXT: The attenuation theory proposed by L.van Hove in Ref. 5 is used 1
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Calculation of Kinetic Coefficients : BOO6/B063

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of
Semiconduotors of the AS USSR, Leningrad)

SUBMITTED: May 3, 1960
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e AUTBOR: xnngor, ll- 1. S ' | ) .
. “PITLE: 'rho thcory -0f linur irrovcrnibl~ procouu in a strong

‘ magnetic field '“‘~~-~“~7 7
& PERIODICAL:  Firtka tverdogo. tela, v. 3, mo. 551961, 13421353

"~ ' PEXT: The object of the prnont work 1is to develop a general theory of
-, kinegic phenomena in‘a strong magnetic field H =~ H » the phenomena being

charactcrized by tho kinetioc coefficients o Ma(c.)) 1. Eq.
. lu(-)nsj Jte:p(l-l-v,f)jdpug,“‘.,_m,. o (14)

7 '4s written down where f = 1/m Ay B ur; f.hc opcntora of the eorrnpondins '
- electron currents (charge, energy, et{ 1 A(2) o exp(sdt)aexp(-1%t);
S &es> m SPQess) Q= oxp‘igﬂ-b ful - ¥, % are the operators of the energy

and particle nunber of the nyctcn. Inatud of Eq. (1. 1) a- separate invutign-
“Ccard 1/ 16 ’ '

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130007-8"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86 00513R000723130007 8

R CFELALAAD G AR IR DU WREAE s LR TR -
g
- RS

T ——— —

S T8 U SR R U RS T DR R S R W R R T ERIEN R E

il !

4
}

.

-
e

_ v ‘ '5/181 61/oos/c05/oo7/042
The theory of linean ... B101/B214

i (s) (® 4y pr o ol818) . N
"tion of 923 and o is preferred, where o3 -.O.S(GAB‘g GBA)' (s, a c‘

symaetric and nntiu Baetrio part), After transforzation according to Ref.
. (R. Kubo, see below) one obtains: .

Resh = eRe S F(Ou(e)+ Dutel (8,
, lmﬂd(-)ntw.(-)r'lml}. (:;'Z(Du(')/"'Du( 2 I

. P is the aign of the principal valuo, furthermore

: ()

holds. ‘I1. To obtain d (u) for nuk scattering values of <Bl(t)>und
8(«3) obtained in Eq. (1.5) are calculated by expansion in a power series

Card 2/164
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of A. dA(t))h substituted in D, (cog) where D B("' ) - (o)(ﬂ ) + A D(z)(ﬂ}

Substitution of Dﬁn)(o) in Eqs. (1:2 and (1. 5) yields fox- A° np;roxizuw
(effects 1ndopmdont of scattering): ) .

. Re e} (':) ==(2E, g') ":.%‘;/o @1 —~£() X
" X (B(sa), A(s'a)) %‘(u — )',
Im “3“’ (w)=r(2E, (=) Z(-l)’ E/. (® (1 ~/) X
X (8(23), A(a" c)] Y(v,—w,
I 00 (o) = —a53£, () =4 +) (E.( It X
X (B (), A(a'a)) P(wtwt )
Re '5'3 @ (")"”zfu(’) (1 =/, (2) (B () X

(2.6)

X (3(“'). A ’)]PT—T '
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where £.(a) 4s the pquilidrium funotion of the electron dhtribution;
[B(aa'), A(a'a) 1/24)(3(aa’ )A(a'a) ~ A(aa')B(a'a)); Afca’) » (aidla?)
for i{X,Y}. The folllowing results were obtained: 1)

Reo (°)(' and Inai )(‘) differ from zero only at resonance fresquencies Ghart
2) Imd(o)(') and Rcd B '.‘ are different from zero for all frequcnciu not
' bcing reaonance frequonoiu o Rcd,(‘;)(‘) is the Hall conductivity.
i;) and I“&B at VW = "’nr are calculated in }.2 approximation (these ef-
fects depend on son.i'i'o'"i-rng)a- 2 (2)(6: ) is calculated. After transformation
and taking into oonsidornion tho & funouong of the connrvation of energy

scattering contained in DAB(‘"J) one obtains from Eq. (1.4):
| - Re o) (w,) == md¥ (25, (w))~ 2, (€r+1) E 20 (27) (1—£(a,)) X

‘ X‘(ﬂf.g..JRo((nv,IVI-'q,)(m,|V;¢n)(.,,..._.')-'m—7y-.»_ k(2.6)
card 4/16 Fra'u.)z. (l.!y-..’(!"ulVlnn,)(u‘-q,jVln,v,)(.{.....\‘)')

)
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where . o B z;';’;u'i')m”“B(""I)A(’x':”. N
~ Ba A" m =1y [B(¢s) A(a,0)), (2.9)105(as)
Ysoym wlay ot ty, — fi W B3 0y g e vy, :
is the equilibriun fungtion of the distribution in the non
perturbed systea.,
au(m) in strong magnetio field can be calculated from Eqs. (2.6), (2).’7).

~and (2.6). 1III. Xinetioc phenomens in strong ¢

8 nagnetic field in the gas free
electrons. 1) For free electrons with effective nass 2, & « (n,k) f n, e
kaky,n-o, one has '

[8) o= exp (Ipk, + [k} O, (x — x), 2=k, (me)!,  (B)

.
+

’ ' . ¢ ) .
where én(z) is' the state vector of the unidimensional Landau oscillator

(L. Dl L‘nd‘u’ '930)' p‘r‘t th. A .ff.ct' are 1ni°.t1 ‘:.d. » (4] t

e 8 rot h. .1‘5‘
txic conducti'itv (.1th ‘rbitr‘r’ d‘s‘ﬂ.r‘c’ Of thCAQIOCbIOBS) the 1011°l1n8
Eqal Brﬁ 'ritt.ﬂo ' R

A vcara 5/16
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' Rea{®) i. (o%/0) (x/2)(w - @2} 1r |
| o<°).Q':) . (o n/a)(:/z)o(m w) £3:1):
xy 2 2N - (o) 2,
- For © m O ,l 0, Inuxx « (o n/a)fg/(w - W ) ) Reo  /+e (e n/xa)n /(w - o)k
aiy)(': - 0) - (olt/ﬂ)c (3.2)s ¥ e oonoontn‘ion of tho electrons. For the
antieymotric Peltier coctﬁoient. the following is 'nritten dozn:
TI(° 0) (@ = 0) = (on/nm )[wr/z + 9 0th(Bw, /2); (3.3). 2) 22 effects are

::tﬂnod from Eq. (2 9) after trmsfomtion. a) Fer: ‘the eltctrio conductiw
b .

_,_...-.-...,.ﬁ,‘--,.‘..,
e WO RO A T ,

Ree, (v, )=, () 42 (o), (3.5)

°:.('{ ;mz 2 P.(ll)‘(ﬂf.q.-dl'lelhl)l X | :

(3.6)
X1 Ao 5. 5o, B .

Card 6/16
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“T,(%.’.':'fy > Z;:<«55<9-.vo 1At X
Jmi, cq
X [-;-l(m.[;— nq)[‘(c’-:+1)+4(-1yw-/—1)-.Re X

» x [(s1)x =) Vl-.m)(-.n.l Jan) )
‘f;, b) For the thcruonagnotiq1ooofrgotcnt-:

A= G‘ ) (-:-.:0)
1,y =P 2 9.“"0“9-.'.-1" (2| Viaw l’lx -x.,r‘ 7 0,4 t) A—fyan,

.
L =n‘ -0-1 -l-'l

‘Carda 7/16
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=nitp 3 p.(cvms.\..o m;-vmmx.-—x..)u e
+-..;‘,*u.. A Rate )&émli%p(nl v|sa)} a—sée,

C =-;-2p.mmnw,,{1|(.,,,,vaq,;,,)r* (3.9).

“+Re (%l;; ": tnl V;;I'.m }(l-—f.(z:)).
. via = w3 3y (3103 (Qa00) (fe = £0) X
x{e l(«.n,txvn«n)r+-;ne(=.n.|xvn«a)(=u|v“]m.)} —Aa)
Hence it follows that 1) x is deternined by the contridution of the nigra-

tion of the osoillation contcrn 2) u gnd ”;x contain moreover a coniribu-

tion also of the relative motion of thn oscillators. The Eqs. (3.5)=(3.9)
are used for scattering at phonons wshere AV -;cqcx;(iqx)(ba - b .,), ca

"are the 1ntoracuon coefficients; and ba and ba are the opera.tors of the
Card 8/16
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: 2::2::::182221105 field. The following s written down for nondegenerate
. e ) <V
S 3 e
: XC[ -:-0--5- ch -0-400,31:?7}4’,(:, q), )
L 2
c T (m o> ;;ca /ah (94~/2)I Greg >v"’

2 .2’ R
_g'uqo:tqf-qi+q2guilwa+w3, o 71

(5.10)’.

vy q
~1In this account has been‘taken of the fact that

1 (a) (1 - £ (e DFLE) + (1 ¢ 1 BLIG! L) — 2(r, (', ) w2 (“”“a(””‘)‘@)
\ % - £1 - e : Qz Further the fonoﬁng Eq. is obtuinoa.

‘ - : ,
: | !
4

" card 9/16
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T ey e

1
5
3
%
of:

—=I8

3
{
o |
‘T‘

(3.11‘).

In Egs. (3.10)-and (3.11) the following notations are introduced: -
s,w. ﬂ=2'(°*)(f.(c.)-/.(=»l- A Liw (o), |

'P)(Q)ﬂ)‘(n.)(fc(’t)“‘/n("» ("—5_’) Lo Q)Y r=1, 2, } (3.12),

. S(e, v’)ns,(q, q')g._.: Q’,(q)gsl(q. q’)"‘." -

. () =5(¢, Vst 9. 7 B[, 9 (4,0 ), (3.13).
DA . . a
. L O. —x, ‘ . — . !.
Card 10/16 ' m(‘)l'='_i (‘x ' x,)e'tn 0, (x x.‘)d;}
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obtained: TS
ICt
W) ey ae o X
M',( TEETyy E”E)mf”

xZ[(-'«-;)eh?-i-«n nh;( ],\‘

(3-14)
Mo mnifiere —#f-‘-j-(m&').

't o ‘. ' LT nb.’z ' | | I
“ B o 22 )13 \ ! !I i
N ano sh_,:." L _2' D,Z."S"-o-;g(z AM)) :
S ek e R @ 1
“card 11/% R T A |
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Agl) - .Zo.(ds/zn)o‘xp [-32/5 + ?foou(muo:/qzﬁco-(mg:z/q'):oil('~’§?u°:/q:),

‘f" (;/Zah(p%/z), Aﬁ”{'AméJ -0y D, ((;/4'){0: . w:(ethz(g%/,‘,) i 252{,
P = 207 ) /an(o,f2) 1l « )1 (§/8)0tn(pe /2] )
D2 - -[(14» 5)/.11(“6;0/2)]?‘(&5 +(J:); n - [oxp(aa‘o) - 1_5-1 (3.’4).

The results of calculation for different scatterings in the quantus linit
B:.so>1 are given {n the tabdlse. A. 1. Ansel'n, 4, Askarov, v, 1. Curevich,
Yus A. Firsov are mentioned., 4, g. Sanoylovich {s thanked for discussions,
There are 12 references: 6 Soviet-bloc and 6 non-Soviet-bloc, The refer-
ence to English-languege pu%nontiqn Teads as follows: R, Kudo, et al, J.

~ Phys. Soo. Jap.y 12, 570, 1957,

ASSOCIATION: 2Institut Poluprovodnikov AN ggsp Leningrad (Institute of
Semiconductors, Ag USSR, Leningrad) :

« SUBKITTED: August 22, 1960
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S TITLE: B g;rﬁtuon of.a kinotio quantus nqunion for a strong magnetic
: . [ ] . . S .- .

. -

PERIODICAL: igike ivnrﬁogo tela, v. 3, no. 5, 1961, 1354-1365
TEXT: In the preceding paper (Ref. i: FM, v. 3, no. 5, 1961, 1342-1353) a
theory of the kinetic coefficients ¢ u(:.)) in strong magnetic field was :

- developed. The same notationn are used in the present paper and a quantum
mechanical analysis of the kinetioc equation is given. 1) The following is

written down for deriving the fundamental equation of truutor in & strong
nagnetic field: ,

' .‘,(.)-] Jwﬂ[dp'wA(t-o-m». (2.1).
E---o-h, ¢~ +0

FEE
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